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URGICAL removal of ruptured cervical discs that protrude posterolaterally has usually been handled by partial laminectomy and foraminotomy, which provide a satisfactory nerve root decompression2 ,1~ In central cervical disc protrusion, the posterior approach may result in damage to the spinal cord during the manipulation necessary for removal of the protruded disc. The results of this type of decompression in cases of cervical spondylosis with severe neurological deficit have been very unfavorable, with a high incidence of postoperative morbidity.
Since the disc protrusion or the bony ridge is located anteriorly in the spinal canal, the anterior approach developed by Smith and Robinson 2~ and by Cloward 6 seems more mechanically and anatomically sound;not only is the intervertebral disc removed, but bony stabilization is also achieved. However, the results published during the last few years are very contradictory and vary from 100% improvement 11 to 65%. r This variance has prompted us to review our series of 59 patients with cervical spondylosis admitted to the Neurosurgical Department of Karolinska Hospital during the last 7 years and operated on by the technique developed by Cloward?
Material and Methods
Case Material. Between 1959 and 1965, we operated on 59 patients suffering from cervical spondylotic myelopathy and/or rhizopathy, using Cloward's technique. Eight of these patients are eliminated from this review, because four had not been available for postoperative follow-up, three had undergone previous operative procedures, and one had multiple sclerosis. Therefore, only 51 patients are included in this series.
There were 27 males and 24 females; 90% were over 40 years of age, the youngest being 31 and the oldest 66. The duration of the clinical history was more than 6 months in 96%
Received lbr publication July 31, 1967. of the cases and more than 5 years in 33 %. The development of symptoms was insidious in all the cases; in three of the younger patients, it was related to trauma in the cervical region. The majority of the patients were referred to us for relief of severe radicular pain or because of an advanced spastic paraparesis. All patients had been treated previously by cervical traction, collar, and other conservative methods, with poor results.
The clinical manifestations of cervical spondylosis usually include symptoms of nerve root or spinal cord compression, or a combination of both. We classified the cases in our study in three groups according to the signs and symptoms present upon admission. Group A (18 cases) included patients who had symptoms of root compression characterized by radicular pain and cutaneous sensory disturbances. Group B (12 cases) consisted of patients with signs and symptoms of cord compression characterized by spastic paresis of one or both legs often in combination with visceral disturbances. Group C (21 cases) consisted of patients with combined signs and symptoms of both root and cord compression.
Radiological Examination. Preoperative anteroposterior, lateral, and oblique x-ray views of the cervical spine were obtained on all patients. Gas myelography was carried out on 43 patients according to the technique developed by Lindgren, 14 discography on 21, and cervical phlebography on four. The results are summarized in Table 1 .
The pathological changes observed were "localized" in only five cases; in the remaining cases a diffuse degenerative process 12 of the cervical spine was observed, with significant pathological changes at two or more levels in 90% of the cases. The most commonly observed local x-ray findings were narrowing of the intervertebral space and bony ridge protrusions. Narrowing of intervertebral foramina at the same level as the main pathologically altered space was noted in approximately 50 % of the cases. Deformation of the Operative Features. In 51 patients, a total of 63 discs or bony ridges were removed. Forty patients were operated on at one level, 10 at two levels (in two cases during the same session), and one at three levels. The levels most frequently operated on were C5-6 (29 times) and C6-7 (22 times). The bone graft was obtained in every case from the patient's anterior superior iliac crest. Nine patients were operated on twice, two because the first operation was performed at the wrong level, one to drain a postoperative abscess, and six because the bone graft had to be repositioned and nailed in place.
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Postoperative Complications. The main postoperative complications encountered included five patients with hematomas; three with infections of the hip wound; three with sensory deficit in the distribution of the lateral femoral cutaneous nerve; two with increased radicular pain and paresthesias: one with immediate postoperative hemiplegia and anesthesia of the contralateral side; and one with radicular pain on the previously asymptomatic side. Impairment of sphincter control was present postoperatively in two patients, in one combined with paraparesis. All these complications except impairment of sphincter control have been permanent.
The period of postoperative incapacity was very short in all of the other cases. During this period patients often complained of some difficulty in swallowing. There were no cases of paresis of the recurrent laryngeal nerve. There was no mortality.
Classification of Results.
The postoperative results were evaluated by correlating the preoperative clinical status of the patients in Groups A, B, and C with the clinical status at the most recent follow-up examination. The main preoperative disturbances (radicular pain, motor deficit, visceral and sensory disturbances) were also compared postoperatively. We have studied each patient immediately following the operation and during the first and second postoperative weeks. These observations are reported below under our section, "Immediate Postoperative Results," and are recorded in Tables 2 and 3. A second group of 46 patients in whom the follow-up examination was performed at least 6 months after operation is reported under "Late Postoperative Results" (Table 4) . Follow-up evaluations were obtained by questionaires sent to the patients, by personal reexaminations, and by reports from the hospitals subsequently treating these patients.
We have recorded the results as follows:
